FLEXPART
The FLEXPART model used in this study has been modified to use time-averaged winds from the Weather Research and Forecasting (WRF version 3.3) meteorology model instead of instantaneous winds to reduce uncertainties within the FLEXPART model [Nehrkorn et al., 2010] . The WRF output has a horizontal grid of 4 km x 4 km, with a temporal resolution of 30 min and 60 vertical levels. In reverse mode, FLEXPART releases virtual tracer particles at receptors (in this study, a receptor is the instantaneous spatial and temporal location of the Pasadena ground site, the Twin Otter aircraft, or the P3 aircraft) and integrates their trajectories backward in time using predicted wind fields combined with random turbulent motion. The turbulent transport is parametrized in FLEXPART.
Based on a parametrization from Hanna [1982] , FLEXPART uses the boundary layer height, Monin-Obukhov length and friction velocity to calculate a turbulent vertical velocity and its standard deviation at a given trajectory position. Based on those two terms, a random distribution of turbulent velocity is calculated and then used in the calculation of the vertical transport of the trajectories in the boundary layer. FLEXPART then maps the individual particles to a grid (8 km x 8 km horizontal resolution) every 2 h over a 24-h period and calculates the average particle residence times in each grid box. Surface-level contributions to air masses are determined by averaging the residence times of particles between the surface and 200 m altitude. The species contributions from air masses aloft may be estimated based on mean column residence times, but are not included in this study because surface emissions are expected to influence measurements most strongly at low altitudes (∼300 m above ground). WRF meteorological fields were generated by D R A F T December 3, 2012, 4:41pm D R A F T NOAA for use in FLEXPART, and were not used to drive CMAQ because the WRF map projection is not the same as the map projection on which the ARCTAS-CARB emission inventory is based. However, the agreement between the WRF meteorological fields and observations is well documented in Angevine et al. [2012] .
2. Derivation of equations used to adjust predicted mass concentrations to match the AMS transmission efficiencies
The following piece-wise defined function is used to approximate the transmission curves of the AMSs used in this study: A log-normal mass distribution is defined as follows:
For the diameter range with 100% transmission, the cumulative mass-distribution function for a log-normal mass distribution is: A similar derivation can be done for M (550 nm < D va < 2000 nm), which yields:
The total mass in each mode that should be compared to the AMS measurements is then: Table S1 . Sulfate sources in the Aitken, accumulation, and coarse aerosol modes in CMAQ.
Aitken mode Accumulation mode Coarse mode
Aqueous-phase Oxidation
Gas-phase Oxidation Figure S5 .
Top five panels show measured (black) and predicted (red) CO mixing ratios.
Bottom five panels show measured and predicted ratios of black carbon (∆BC) mass concentrations and ∆CO mixing ratios. ∆BC/∆CO are calculated by subtracting the minimum BC and CO measurements (background values) below 1000 m a.s.l. from all BC and CO measurements, respectively, below 1000 m a.s.l. Data points for which ∆CO < 1 ppbv are also removed. Note that, owing to data points lying on top of each other in Figure S4 , the average ∆BC/∆CO ratios (horizontal lines) can appear lower than the spread of individual data points may suggest.
Horizontal lines represent flight averages. 
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